The superfamily Lichomolgoidea was revised recently by Humes and Boxshall (1996) , who recognized 10 families. There are now 132 genera in the superfamily. Nine species from eight genera of lichomolgoid copepods have been recorded for their entire copepodid phase of development. They consist of six species in the family Lichomolgidae: Lichomolgus canui Sars, 1917, studied by Costanzo (1968 Costanzo ( , 1969 ; L. forficula Thorell, 1860, by Costanzo et al. (1997) ; Astericola asterinae (Bocquet, 1952) by Costanzo and Crescenti (2001) ; Modiolicola insignis Aurivillius, 1882, by Costanzo (1984) ; Zygomolgus poucheti (Canu, 1891) by Calafiore and Costanzo (1992) ; and Herrmannella rostrata Canu, 1891, by Costanzo and Calafiore (1985) ; one species in the family Pseudanthessiidae: Pseudanthessius gracilis Claus by Costanzo et al. (1996) ; two species in the family Rhynchomolgidae: Doridicola longicauda (Claus) by Costanzo, Calafiore, and Crescenti (1994) ; and Paranthessius anemoniae Claus by Costanzo, Crescenti, and Calafiore (1994) . However, the larval morphology, the mouthparts in particular, has been variously described, despite the fact that these copepods belong to the same superfamily. Therefore, more accurate examinations of juvenile copepodids of this group are needed.
Critomolgus anthopleurus Kim, 1996 , whose copepodid stages are studied in the present paper, is a poecilostomatoid copepod associated with the intertidal sea anemone Anthopleura midori Uchida and Muramatsu, 1958, in Korean waters (Kim, 1996) . A full set of copepodid stages was obtained in just ten days of rearing the host sea anemones in the laboratory. This is the first study on the copepodids of the genus Critomolgus.
MATERIALS AND METHODS
Several individuals of the littoral sea anemone Anthopleura midori were collected on October 14, 2001, at a rocky shore of the Sea of Japan at Aninjin, near Kangnung. The sea anemones were immediately placed in a sea watercontaining bucket and moved to the laboratory. In the laboratory, the sea anemones and sea water were placed in an aquarium of about 20 L volume. The aquarium was placed near the window to be supplied with sunlight during the daytime and left in the room temperature of 15-208C with air bubbling slowly. After 10 d, a volume of absolute ethanol to make about a 5% solution was added to the sea water in the aquarium. After 3 h, the sea anemones were washed by shaking, and the wash water was poured through a fine net. The adults and copepodids of lichomolgoid copepods were sorted from the sediment retained in the net, fixed in 4% Formalin for half an hour, and then preserved in 80% ethanol. All of the adult specimens of lichomolgoid copepods were examined, and all belonged to a single species, Critomolgus anthopleurus. Therefore, all copepodids were assumed to belong to this species.
In the discussion, the abbreviations CI to CV are used instead of copepodids I to V.
DESCRIPTION OF COPEPODID STAGES
Copepodid I Fig. 1 Body (Fig. 1A ) 332 lm long (313-365 lm, mean 333 lm, n ¼ 9) and 5-segmented.
Prosome 2-segmented. Cephalothorax distinctly longer than wide. Urosome (Fig. 1B) 3-segmented. Second urosomal somite wider than long, broadened distally, with acutely pointed posterolateral corners. Anal somite longer than wide, ornamented with 1 transverse row of spinules. Caudal ramus about 1.5 time longer than wide; inner part of posterior margin ornamented with spinules; of 6 caudal setae outer lateral and 2 outer terminal setae tipped with flagellum; innermost terminal seta longest, consisting of thicker proximal part and slender distal flagellum.
Antennule (Fig. 1C) 4-segmented, with setal formula: 3, 3þ1 aesthetasc, 2þ1 aesthetasc, and 7þ1 aesthetasc; first segment more than twice as long as second segment, the second longest segment. Antenna (Fig. 1D ) 3-segmented, consisting of coxobasis and 2 endopodal segments. Exopod vestigial, transparent, tipped with 2 setiform elements. Coxobasis and first endopodal segment each with 1 seta. Second endopodal segment armed with 3 setae on inner margin and distally 2 claws of different sizes and 4 setae. Labrum ( Fig. 1E ) with concave posterior margin. Mandible (Fig. 1F ) terminated by long, slender unornamented lash, armed on convex side with 1 short but thick element pectinate along one side and on concave side with 1 long seta spinulated along one side. Maxillule (Fig.  1G ) armed with 1 outer distal, process, and 3 terminal and 1 lateral seta. Maxilla ( Fig. 1H ) 2-segmented; first segment (syncoxa) armed with 1 seta; second segment (basis), with tapering, claw-like lash ornamented with spinules along convex side, 1 longer inner seta and 1 smaller outer seta. Maxilliped (Fig. 1I ) 4-segmented; first segment (syncoxa) with 1 seta; second segment (basis) with 2 unequal setae; third segment short but with 1 large seta; terminal segment (first endopodal segment) elongate, terminated by seta-like lash (not articulated at base), with 1 middle seta and 2 distal setae; all setae naked.
Legs 1 ( Fig. 2A ) 437 lm long (400-437 lm, mean 437 lm, n ¼ 4), and 7-segmented. Articulation between cephalosome and first pedigerous somite unclear. Urosome (Fig. 2B ) 3-segmented; first urosomal somite (fourth pedigerous somite) not different from first urosomal somite of copepodid I. Posterolateral corners of second urosomal somite pointed as acute as those of copepodid I. Anal somite slightly longer than wide, ornamented with spinules on middle of ventral surface and along posteroventral border. Caudal ramus about 1.45 times as long as wide. Of 6 caudal setae, second innermost terminal one longest and plumous; innermost terminal seta plumous along one side.
Antennule (Fig. 2C ) 5-segmented; proximal 2 segments with 1 and 6 setae respectively; 3 distal segments armed as those of adult: 4þ1 aesthetasc, 2þ1 aesthetasc, and 7þ1 aesthetasc. Antenna ( Fig 2D) 4-segmented, with armature formula: 1, 1, 3, and 4þ2 claws.
Labrum (Fig. 2E ) almost adult form, with deeply incised posterior margin. Mandible (Fig.  2F ) abruptly transformed to adult form. Maxillule (Fig. 2G) armed with 3 terminal and 1 subterminal setae. Maxilla (Fig. 2H ) adult form; second segment armed with 3 setae (basal seta is new). Maxilliped (Fig. 2I) transformed to adult form, 3-segmented; first segment unarmed; second segment with 1 large and 1 minute setae on protruded inner side; terminal segment tapering, terminally pointed, with 1 dentiform process and 1 seta. Leg 4 on first urosomal somite resembling leg 3 of copepodid I.
Copepodid III Fig. 3 Body (Fig. 3A) 538 lm long (500-607 lm, mean 560 lm, n ¼ 12) and 8-segmented. Urosome (Fig 3B) still 3-segmented. Anal somite as in copepodid II, but wider than long. Outer lateral and dorsal setae of caudal ramus naked, other 4 setae plumous.
Antennule (Fig. 3C ) 6-segmented; setal formula of proximal 3 segments: 2, 4, and 6; distal segments as in adult.
Maxillule (Fig 3D) armed as that of copepodid II, but one of terminal setae plumous. Maxilliped (Fig. 3E ) and other mouthparts as in adult.
Legs 1-3 (Fig. 3F-H) 2-segmented rami. Leg 4 (Fig. 3I) (Fig. 4A ) 865 lm long (720-865 lm, mean 766 lm, n ¼ 10) and 9-segmented. Urosome (Fig. 4B) 4-segmented. Caudal ramus as long as wide.
Antennule (Fig. 4C ) 7-segmented; setal formula of 4 proximal segments: 3, 7, 4, and 3. Antenna as in adult, armed terminally with 5 setae (1 inner seta added, one of outer setae reduced) and 2 claws.
Maxilliped as in copepodid III. Other mouthparts as in adult. Legs 1-4 ( Fig. 4E-H Female.-Body (Fig. 5A ) 10-segmented, 1.31 mm long (1.11-1.31 lm, mean 1.20 lm, n ¼ 4) and almost adult-like except for genital somite. Urosome (Fig. 5B ) 5-segmented.
Antennule (Fig. 5C ) as in adult, with setal formula of proximal 4 segments: 4, 13, 6, and 3. Maxilliped ( Fig. 5D ) with one articulating terminal element thickened.
Legs 1-4 armed as in adult, as follows: Leg 5 as in preceding stage but free segment lengthened and ornamented with spinules on outer surface (Fig. 5B) . Leg 6 similar to that of male adult, represented by 2 seta on posterolateral process (Fig. 5B) .
Male.-Body (single specimen) 1.24 mm long, shaped and segmented as that of female. Genital somite not different from that of female. Antennule, antenna, and mouthparts also as in female except for maxilliped. Maxilliped (Fig.  5I) terminal segment inflated relative to that of female.
Legs 1-6 as in female except for the following: third segment of leg 1 endopod (Fig. 5J ) with more prominent 2 terminal processes; third segment of leg 2 endopod (Fig. 5K ) with more prominent median terminal process and ornamented with fine spinules on distal area near this process.
DISCUSSION
Six copepodid stages of ten species of lichomolgoid copepods, including Critomolgus anthopleurus studied in this paper, are known. All these copepods develop to adult through five copepodid stages, of which CI shows the most significant morphological features.
The CI of C. anthopleurus shows characteristic features among lichomolgoids in the segmentations of the body and antennule and the morphology of the antenna and maxillule. The body of C. anthopleurus is five-segmented, with its first pedigerous somite not separated from the cephalosome. Such a conformation is not reported in the other lichomolgoid copepods, although Lichomolgus canui and Astericola asterinae are illustrated with an incompletely divided cephalothorax (Costanzo, 1969; Costanzo and Crescenti, 2001) .
The four-segmented antennule of CI of C. anthopleurus may be interpreted as a result of a fusion of the proximal and adjacent segments of the five-segmented antennule of the other known lichomolgoid CI. The CI of known lichomolgoids can be divided into two groups on the basis of the setation of proximal segment(s) of the antennule. One group, comprising all the three species of the Rhynchomolgidae, have three setae on the proximal segment (in C. anthopleurus) or one and two setae respectively on the first and second segments (in Doridicola longicauda and Paranthessius anemoniae). The other group, comprising the remaining seven species belonging to the Lichomolgidae and Pseudanthessiidae, has two and two setae respectively on the first and second segments.
The presence of an exopod on the antenna of CI of C. anthopleurus is reported for the first time in the lichomolgoid copepods, although it is possible that at least in some cases the exopod has been overlooked due to its transparent nature.
The distal part of mandible of the lichomolgoid CI has been variously described, as having one element (terminal lash) in Zygomolgus poucheti, two elements (terminal lashes) in Lichomolgus canui, Modiolicola insignis, Herrmannella rostrata, Astericola asterinae, and Pseudanthessius gracilis, and three elements in Lichomolgus forficula, Doridicola longicauda, and Paranthessius anemoniae. Such a variability of the mandible may be unlikely within the same superfamily of copepods. The recorded morphological differences of the mandible in the lichomolgoid CI are suggested to be artifacts resulting from incorrect observations due to the minute size and transparency of the limb. A careful examination of the CI mandible of C. anthopleurus reveals that this appendage has a terminal lash, a thick seta on the convex side, and a long seta on the concave side. The mandible of C. anthopleurus, which is terminated by a long lash, reaches the adult form at CII, as recorded invariably for other lichomolgoid copepods.
In CI of C. anthopleurus, there is a fleshy, seta-like structure on the outer distal area of the maxillule. This process is lost at CII and later stages. The same seta is observable in Pseudomyicola spinosus (see Do et al., 1984) in the family Myicolidae; Ergasilus sieboldi Nordmann (see Abdelhalim et al., 1991) ; E. briani Markewitsch (see Alston et al., 1996) ; and Neoergasilus japonicus Harada (see Urawa et al., 1980) in the family Ergasilidae; and Leptinogaster major (Williams) (see Humes, 1986) in the family Clausidiidae. Like C. anthopleurus, these five species lose this structure during the transition from CI to CII. This structure is considered part of the exopod of the maxillule. The similar developmental process may be observable in the antenna of many cyclopoid and poecilostomatoid copepods where the rudimentary exopod of CI is usually fleshy and lost during the next molt. It is notable that the mandibular palp (the basis plus rami) of cyclopid cyclopoids is similarly fleshy and lost at CII.
The maxilla at CII of all known lichomolgoid copepodids is of the adult form; the first segment is unarmed, and the second has three setae and a lash. However, the lichomolgoid copepods may be divided into two groups on the basis of the armature of the first segment: one group, with one seta, comprises Astericola asterinae, Lichomolgus canui, L. forficula, Pseudanthessius gracilis, and Critomolgus anthopleurus; the other group, without setae, comprises Modiolicola insignis, Herrmannella rostrata, Doridicola longicauda, Paranthessius anemoniae, and Zygomolgus poucheti. The maxilla at CI of Pseudanthessius gracilis and Paranthessius anemoniae is recorded to have two lashes on the distal segment. However, the descriptions may be need confirmations.
In Astericola asterinae, Herrmannella rostrata, and Paranthessius anemoniae, the CI maxilliped is described as it is of adult form, having three segments with one or two small setae each on the second and third segments. However, in other known lichomolgoid CI, including that of Critomolgus anthopleurus, the maxilliped has one, two, one, and three setae respectively on the first to fourth segments. The terminal segment of CI maxilliped of lichomolgoid copepods is elongate and often obscurely delimited from the third segment so that it is often misinterpreted as a large seta. A careful observation of the CI maxilliped of C. anthopleurus and a comparison of this appendage with those of other copepods leads to the conclusion that the elongated terminal segment bears three setae and a seta-like terminal process (lash). Such a structure of the CI maxilliped was best illustrated by Izawa (1986b) for Philoblenna arabici, and similar examples were also shown by Humes (1986) and Izawa (1986a) for Leptinogaster major and Taeniacanthus lagocephali, respectively. LITERATURE CITED
